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As Vanuatu has  been  a c t i v e l y  d e v e l o p i n g  t h e  f i s h i n g  of d e e p  b o t t o m  
spec ie s  s i n c e  1 9 8 2 ,  i t  seems t h e  t i m e  has  come t o  draw p r e l i m i n a r y  c o n c l u s i o n s  
and e n d e a v o u r  t o  de t e rmine  what d e g r e e  of f i s h i n g  p r e s s u r e  t h i s  r e s o u r c e  would 
be a b l e  t o  s u s t a i n .  
Thg Vanuatu a r c h i p e l a g o  c o m p r i s e s  e i g h t y  i s l a n d s  and l i e s  b e t w e e n  
13'5 and 20 S a p p r o x i m a t e l y .  The o u t e r  r e e f  s l o p e  i s  r e l a t i v e l y  s t e e p ,  so t h a t  
the a r e a  of w a t e r  t h a t  c a n  be f i s h e d  ( d e p t h  between 100 and 400 m e t r e s )  i s  
f a i r l y  na r row.  'For  the whole a r c h i p e l a g o ,  t h e  a r e a  o f  t h e  sea b o t t o m  b e t w e e n  
100 and  400 m deep i s  e s t i m a t e d  a t  736,000 ha and t h e  s l o p e  has  a n  a v e r a g e  
g rad ien t  of 10%; t h e  t o t a l  l e n g t h  Of t h e  100111 i s o b a t h  i s  1,400 n a u t i c a l  m i l e s  
(2,600 km) . 
The F i s h e r y :  d a t a  c o l l e c t i o n  and f i n d i n g s  
Around E f a t e ,  a l a r g e  p o r t i o n  o f  t h e  deep bottom f i s h  c a t c h  i n t e n d e d  
for s a l e  i n  Port  V i l a  i s  made by t h e  F i s h e r i e s  Department ,  and i t  i s  t o  t h a t  
Department t h a t  we owe t h e  major p a r t  of t h e  i n f o r m a t i o n  we h a v e  t o  d a t e .  
(Several  f i s h e r i e s  development  o p e r a t i o n s  a r e  a l s o  unde r  way i n  t h e  o t h e r  
i s l a n d s  of  Vanuatu and we  have  d e v e l o p e d  a s i m p l i f i e d  sys t em of d a t a  c o l l e c t i o n  
from them i n  o r d e r  t o  o b t a i n  i n f o r m a t i o n  for t h e  whole of  Vanuatu) .  
A t  P o r t  V i l a ,  when t h e  c a t c h  i s  l a n d e d ,  c a t c h  and e f f o r t  d a t a  a r e  
c a r e f u l l y  r e c o r d e d ;  a l l  t h e  f i s h  a re  i d e n t i f i e d ,  measured and w e i g h e d ;  s e x  and 
sexual m a t u r i t y  a r e  no ted  and gonads a r e  w e i g h e d ;  t h e  s a g i t t a l  o t o l i t h s  and 
some s c a l e s  of t h e  medio-dorsal  a r e a  a r e  t a k e n  a s  s amples .  A f t e r  c o d i n g ,  t h i s  
i n fo rma t ion  i s  t r a n s f e r r e d  t o  l o g - s h e e t s  f o r  d a t a  p r o c e s s i n g  ( G r a n d p e r r i n  and 
Brouard, 1983) .  
Beyond 100 m ,  s i x t y  d i f f e r e n t  s p e c i e s  a r e  c a u g h t ,  a lmost  a l l  of which 
are s o l d  w i t h o u t  any r i s k  of c a u s i n g  f i s h - p o i s o n i n g .  Three genera make up a b o u t  
80% of  t h e  c a t c h  by w e i g h t .  I n  1982 a n d  u n t i l  t h e  b e g i n n i n g  of 1983,  E t e l i s  
*Pp. (deep-wa te r  red s n a p p e r s )  r e p r e s e n t e d  5 2 . 4 % ,  P r i s t i p o m o i d e s  spp .  ( j o b f i s h )  
5-12 and Ep inephe lus  spp.  ( g r o u p e r s )  23.1%. T h i s  p a r t i c u l a r  d i s t r i b u t i o n  i s  a 
of  t h e  dep ths  a t  which f i s h i n g  w a s  commonly c a r r i e d  on d u r i n g  t h i s  
Period (more t h a n  250111). I n  March 1 9 8 3  f i s h i n g  began i n  s h a l l o w e r  w a t e r s ,  a n d  
I t  is a l r e a d y  c l e a r  t h a t  t h e  1983 f i g u r e  w i l l  show an i n c r e a s e  i n  t h e  r e l a t i v e  
a rice of Pr i s t i pomo i de s. 
i Around E f a t e ,  d u r i n g  the  y e a r  1982 and t h e  f i r s t  months o f  1983, s i x  
t o d è s  of  d e e p  bottom f i s h  were c a u g h t  u s i n g  t h e  wooden h a n d - r e e l s  common 
thro&ghout  t h e  P a c i f i c .  The f i s h i n g  e f f o r t  was 1 ,600  ree l  hours .  T h e  a v e r a g e  
'"ch p e r  u n i t  of  e f f o r t  over  a p e r i o d  of 16 months was 3 . 4 9  k p / r e e l  h o u r .  The 
fishling e f f o r t  having been i r r e g u l a r ,  i t  i s  not p o s s i b l e  v i t h  t h e  d a t a  
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Figure 1 : Relationship between number of daily growth rings and caudal fork length. 
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Figure 2: Length - frequency distributions. 
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c u r r e n t l y  a v a i l a b l e  to p i n p o i n t  any  s e a s o n a l  v a r i a t  ioiis t h a t  t h e r e  mig'it b e  i n  
abundance or i n  c a t c h a b i l i t y  of f i s h .  
Growth a n d  s i z e  f r e q u e n c y  o f  E t e l i d a e  
The t e c h n i q u e  o f  r e a d i n g  d a i l y  growth r i n g s  of o t o l i t h s  :hat  was 
proposed b y  P a n n e l l a  ( 1 9 7 4 )  and l a t e r  u sed  by s e v e r a l  a u t h o r s  f o r  t r o p i i a l  f i s h  
( R a l s t o n ,  1976 ;  Uchida e t  al,, 1982 ,  Uchiyama, T.H. , p e r s o n a l  c o m m u n i c a t i o n ) ,  
was used  i n  Vanuatu t o  assess t h e  a g e  and  growth of E t e l i s  c a r b u n c u l u s ,  E .  
c o r u s c a n s  , P r i s t i p o m o i d e s  f l a v i p i n n i s  -* e t  a l  ' 19837. 
F i g u r e  1 shows t h e  g r o w t h  c u r v e s  t h a t  -have b e e n  p l o t t e d ;  s i z e  f r e q u e n c y  
and P. m u l t i d e n s  (Brouard 
d i s t r i b u t i o n s  a r e  g i v e n  i n  f i g u r e  2. The von B e r t a l a n f f y  p a r a m e t e r s  t h a t  h a v e  
been o b t a i n e d  have made i t  p o s s i b l e  t o  a s s e s s  n a t u r a l  m o r t a l i t y  u s i n g  P a u l y ' s  
formula ( 1 9 8 0 )  ( T a b l e  1). 
Table I. P a r a m e t e r s  of g r o w t h  and n a t u r a l  m o r t a l i t y  o f  f o u r  E t e l i d a e  
E .  c a r b u n c u l u s  E .  c o r u s c a n s  P. m u l t i d e n s  P. f l a v i p i n n i s  
L (cm) 8 2  75 60.2  41.8 
Lo(" -5 -5 -10 1 . I  
K(a-') o.  19 O. 23 O. 35 0.47 
M(a-l) (1) 0.38 0.44. 0.66 0.89 
(1)  a c c o r d i n g  t o  P a u l y ' s  fo rmula  ( 1 9 8 0 ) :  
log(M) = -0.0066 - 0.279 l o g  L + 0.654 l o g  K + 0.463 l o g  T 
(where T = a v e r a g e  t e m p e r a t u r e  o f  t h e  w a t e r  e x p r e s s e d  i n  OC) .  
E s t i m a t i n g  t h e  p o t e n t , i a l  y i e l d  of d e e p  bo t tom f i s h  i n  Vanuatu w a t e r s  
T h e r e  a r e  n o t  y e t  of  c o u r s e  enough c a t c h  a n d  e f f o r t  d a t a  from Vanuatu 
t o  be a b l e  t o  make any  k i n d  of model a t  t h i s  s t a g e .  However,  i t  i s  p o s s i b l e ,  as 
has a l r e a d y  been  s u g g e s t e d  ( W e l c o m e  and G u l l a n d ,  1980;  FAO, 19801, t o  
de t e rmine  o r d e r s  of m a g n i t u d e  of p o t e n t i a l  y i e l d s  i n  comparison w i t h  o t h e r  
r eg ions  w i t h  s i m i l a r  e c o l o g y  i n  r e s p e c t  o f  which y i e l d s  a r e  a l r e a d y  well 
def ined .  H a w a i i ,  w h i c h ,  l i k e  Vanua tu ,  i s  s i t u a t e d  i n  t h e  t r o p i c a l  zone ,  h a s  
been used a s  a r e f e r e n c e  ( R a l s t o n  and P o l o v i n a ,  1982) .  
Both a r c h i p e l a g o e s  have t h e  same s t r u c t u r e  i n  t h a t  t h e r e  is  no l a g o o n  
and t h e  o u t e r  r e e f  s l o p e  i s  v e r y  s t e e p .  The phys ico -chemica l  f e a t u r e s  a n d  
primary o r g a n i s m s  are s i m i l a r  (Broua rd  and G r a n d p e r r i n ,  1983)  and t he  f i s h  
s p e c i e s  found v e r y  s i m i l a r  a l s o .  In t h e  Hawaii  i s l a n d s ,  t h e  m a i n  s p e c i e s  c a u g h t  
a t  d e p t h s  between 80 a n d  240 m a re :  P r i s t i p o m o i d e s  f i l a m e n t o s u s ,  E p i n e p h e l u s  
9 u e r n u s ,  S e r i o l a  d u m e r i l í ,  P r i s t i p o m o i d e s  z o n a t u s .  Between 200 and 350 m t h e  
most common spec ies  a r e  Aphareus r u t i l a n s ,  P o n t i n u s  m a c r o c e p h a l u s ,  E t e l i s  
co ruscans  , 5. c a r b u n c u l u s ,  P r i s t i p o m o i d e s  s i e b o l d i .  With t h e  e x c e p t i o n  of  
Eon t inus  m a c r o c e p h a l u s  ( S c o r p a e n i d a e )  t h e s e  s p e c i e s  ( o r  c l o s e l y  r e l a t e d  ones )  
are  found i n  Vanuatu.  1. f i l a m e n t o s u s ,  which makes up t h e  g r e a t e r  p a r t  of 
c a t c h e s  i n  Hawaii  would be r a t h e r  less abundan t  i n  our a r e a  where 1. m u l t i d e n s  
and P. f l a v i  innis p r e d o m i n a t e .  Accord ing  t o  o u r  d a t a  and t h o s e  of Uchida e t  
a l .  719&catches p e r  u n i t  o f  e f f o r t  a r e  of t h e  same o r d e r  o f  m a g n i t u d e  
i n  t h e  two a r e a s .  T h e r e  d o e s  not t h e r e f o r e  a p p e a r  t o  be any g r e a t  d i f f e r e n c e  in 
abundance. 
If one  a p p l i e s  t h e  f i g u r e s  o b t a i n e d  i n  Hawaii t o  t h e  who le  of Vanuatu 
the e s t i m a t e d  maximum s u s t a i n a b l e  y i e l d  (MSY) i s  be tween 147.0  and 380.8 
t o n n e s / y e a r .  Around Efa te ,  t h e  MSY w o u l d  be between 13.7 and 35.4 t o n n e s / y e a r .  
t h e  Hawaiian c a t c h e s  a r e  u n d e r e s t i m a t e d  for c e r t a i n  i s l a n d s  I )ecause  
r e c r e a t i o n a l  f i s h i n g  i s  n o t  t a k e n  i n t o  accoun t  , i t  seems p e r m i s s i b l e  t o  
i n c r e a s e  f i g u r e s  s l i g h t l y .  For t h e  w h o l e  o f  Vanuatu,  t h e  MSY would be a b o u t  300 
t o n n e s l y e a r ,  i.e. 0.4 k g / h a / y e a r .  For E f a t e  i t  would be 30 t o n n e s l y e a r .  
W i t h  a view t o  c o r r e c t i n g  our d a t a ,  ve examined t h e  r e s u l t s  o b t a i n e d  
by Munro (1973)  i n  t h e  C a r i b b e a n  z o n e .  The a u t h o r  d e m o n s t r a t e s  t h a t  t h e  
abundance o f  f i s h  on t h e  o u t e r  reef e l o p e  ( d e e p e r  t h a n  100 m) is t e n  times 
smaller  t h e r e  t h a n  i t  i s  on t h e  " c o n t i n e n t a l  s h e l f "  ( l ess  t h a n  100  m). He 
e s t i m a t e s  t h e  y i e l d  f o r  t h e  " c o n t i n e n t a l  s h e l f "  t o  be be tween 11.3 and 15.1 
kg /ha /yea r ,  v h i c h  g i v e s  an e s t i m a t e d  MSY of  l k g / h a / y e a r  f o r  t h e  o u t e r  reef 
slope i n  t h e  Car ibbean  t r o p i c a l  z o n e .  Marten and Po lov ina  ( 1 9 8 2 ) ,  making a 
general  a n a l y s i s  of  y i e l d s  o f  t h e  d i f f e r e n t  t r o p i c a l  e c o s y s t e m s ,  i n  which  t h e y  
include c o n s i d e r a t i o n  of pr imary  p r o d u c t i v i t y  and deprh ,  f i n d  similar o r d e r s  o f  
magnitude. Assuming by 2 o r  
3, i t  i s  s t i l l  p r o b a b l e  t h a t  i t  would  h a r d l y  exceed 1 k g / h a / y e a r .  T h i s  b e i n g  
- 3 0 ,  t h e  number of v e s s e l s  (of  t h e  a l i a  ca tamaran  t y p e )  t h a t  would l e a d  t o  
maximum s u s t a i n a b l e  e x p l o i t a t i o n  would  b e  between 50 and 100 f o r  t h e  whole of 
Vanuatu (MSY: 300 t o  600 t o n n e s / y e a r )  and  between 5 and 10 i n  t h e  waters a round  
Efate (MSY: 30 t o  60 t o n n e s / y e a r ) .  T h e s e  f i g u r e s  s h o u l d  h e l p  deve lopment  
planners i n  s e l e c t i n g  t h e i r  o b j e c t i v e s .  The bottom f i s h  r e s o u r c e s  o f  t h e  o u t e r  
reef s l o p e  appea r  f a i r l y  l i m i t e d  and  t h i s  means t h a t  very  g r e a t  v i g i l a n c e  m u s t  
be e x e r c i s e d  i n  f i s h i n g  t h e s e  w a t e r s .  
t h a t  o u r  MSY of 0.4 k g / h a / y e a r  could  be m u l t i p l i e d  
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